Abstract. Recent works (Steeghs & Casares 2002 have demonstrated that Bowen flourescence is a very efficient tracer of the companion star in LMXBs. We present a numerical code to simulate time-delayed transfer functions in LMXBs, specific to the case of reprocessing in emission lines. The code is also able to obtain geometrical and binary parameters by fitting observed (X-ray + optical) light curves using simulated annealing methods. In this work we present the geometrical model for the companion star and the analytical model for the disc and show synthetic time-delay transfer functions for different orbital phases and system parameters.
INTRODUCTION
Optical emission in low mass X-ray binaries (LMXBs, hereafter) mainly arises from X-ray reprocessing in different binary sites. Therefore, the observed optical variability should be delayed due to light travel time difference, with respect to the source X-ray emission. Echo tomography is a very powerful technique which allows one to probe the accretion geometry in active LMXBs by studying time delay as a function of the orbital phase. Previous attempts using broad band photometry and spectroscopy , O'Brien 2001 have shown that the accretion disc is the dominant reprocessing site in the continuum. On the other hand, narrow emission lines originating from the irradiated donor star have been discovered in Sco X-1 (Steeghs & Casares 2002 ) and others LMXBs (Casares et al. 2004 ). These narrow features are strongest in the Bowen blend, a set of resonant emission lines, mainly CIII and NIII λ 4640 Å. In particular, the NIII line are powered by flourescence resonance, which require seed photons of HeII Lyα. The Roche lobe shaped donor star intercepts the energetic photons from the inner accretion disc resulting in the observed optical emission lines from its surface. Therefore, these features are expected to show delayed variability with respect to the irradiating X-ray emission, which can be used to constrain the size of the binary. Since it is clear that Bowen blend emission arises from the companion star, we have built timedelayed transfer functions specific for reprocessing in spectral lines. These functions are based on a geometrical model for the companion star and analytic solutions for the accretion disc. 
GEOMETRICAL MODEL FOR THE COMPANION STAR
The model developed is based on the Roche potential for the secondary star. In order to carry out the numerical integration we have divided the shaped surface in small triangular tiles of equal area which cover completely the Roche lobe filling star (see figure 1 ). The mass ratio q (M 2 /M 1 ) is the free parameter which defines the shape of the companion. On the other hand, the inclination and the orbital phase determine in which moment the different regions are visible by the observer. Eclipses and shadowing effects by a cilindrical accretion disc are also included in the model.
BUILDING TIME-DELAYED TRANSFER FUNCTIONS
We have considered time-delayed transfer functions as the response given by the system to a normalized X-ray emission. As reprocessing time scales for spectral lines are much lower than 1 second the system response can be aproximated by a mirror function whose efficiency only depends on the albedo and the X, Y, Z coordinates of the region considered. For the case of the companion star it is necessary to define a delay-bin (given by the size of the tiles) and to sum up the contributions of the irradiated regions which are visible by the observer. This is repeated for all the possible delays, resulting in time-delayed transfer functions for the companion star which depends on the orbital phase, the inclination, the mass ratio q and the disc geometry. In order to compute the Transfer Function for the disc, we have approximated this by an axially symmetric structure whose vertical cilindrical coordinate, z, depends on the radial coordinate as r β . The geometry of the disc is characterized by β and both, the inner and outer disc radii. In this way, the transfer function can be obtained analytically taking into account the effects of albedo and the local projection factors. The exponent β is fixed to 9/7, for the case of a standard irradiated disc (Vrtilik et al, 1990) .
